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RANK SPECIFICATIONS FOR WETLAND SYSTEMS

Wetland systems aregicular associations ofatural communiti€shatrepeatedly ceccur inthe landscape
and are linked by a common set of driving forces, such as landforms, flooding, soils, and nutrient regime.
Systems are at an appropriate scale for many conservation applications, including

9 Mapping and predictive modeling.
1 Correspondence twildlife and wildlife habitats.
1 As broadcoarsefilter® targets in conservation planning.

1 Tracking locations and compiag entire sites, particularly whamaturalcommunities maype difficult to
map.

1 As a more appropriate level of vegetation classificdiiomusers that have relatively little experience with
plants.

9 Appropriatescale forwetland condition assessments (e.g., Level 2 Ecological Integrity Assessments).

NatureServéhas advancethe Level Z Ecological Integrity Assessme(EIA) method(FaberLangendoen

2012)for evaluatinghe ecological integrity ofvetlands y st ems, one of the types of
(Stein et al. 2000, NatureServe 2002, Brown et al. 200 .assessment establishesdbgree to which, under

current condions, a wetlangystem matches reference conditions for structure, composition, and function,
operating within the bounds of natural or historic disturbance regimes (Lindenmayer and Franklin 2002, Parrish
et al. 2003, Fabdrangendoen et al. 2009 IA is a rapid, objective, sciendemsed methothatuses a simple

vegetation classificatiofwetland systemdp redwce variability of scores and tmprove our ability to

differentiate ecological integrity over a range of wetland conditions

Rank specificatins described heiidentify theecological integritycriteria foreach type of wetland system in
New HampshireThese criteria provide the guidance thws wetland scientist® assign ranks individual
wetland systemfom excellent (A) to poor (Dintegrity. These criteria follow amdicatorbased approach, one
that emphasizes specifigetrics(Table 1)to assess the ecological integrityedtlandsystems (NatureServe
2002, Fabet.angendoen et al. 2008, Tierney et al. 2009, Unnasch et al. Fad®ach systemhe rank
specifications providguidance specifito EIA metrics and identifpublically accessibleeferencecondition

(or leastimpacted) examples in the state for comparison opportunitiese rank specifications allabroader
audierte torepeatdly and objectively applyhe EIA methodn New Hampshire by using the reference
conditionsystem descriptionis this document. To further provide ease of use, rank specifications directly
associated with EIA metrics appearéu print.SeeNicholsandFaberLangendoeri2015) for amanual to

! Natural communities anecurringassemblages of plants and animals foundaiiqular physical environments (see
Sperduto and Nichols (2011) for more information). Ndtosanmunitynames throughd this document appear in
boldftalicized print

’Systems erve as efficient fAcoarse filterso for protecting e
known or not readily identifiableThis coarsdilt er approach to conservation has been a key motivation in the development

of theNH Natural Heritage Bureau systetassification (Sperduto 2011l turn, this classification has been used by

partners who have protected many ecologically significantisitdew Hampshire

® NatureServe is an international network of natural heritage programs whose mission is to provide the scientific basis for
effective conservation action

* The US Environmental Protection Agency identifies assessment methods as lveing (desktop only), Level 2
(desktop plus rapid field survey), or Level 3-fiapth field survey).


http://www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/about-us/naturalcommunities.aspx

guide applicéon of EIA in New HampshireEndangerear threatenegblantspecies listed in this document are
noted by an asterisk (*All pH values were measured using a calibrated water pH meter.

Table 1. The set of specific indicators, or metrics, for wetlands. Optional metrics not showsi¢eets and
FaberLangendoer2015,FaberLangendoen et a2015).

RANK FACTOR ECOLOGICAL METRIC NAME
FACTOR
LANDSCAPE CONTEXT | LANDSCAPE Land Use Index
BUFFER Perimeter with Natural Buffer
Width of Natural Buffer
CONDITION VEGETATION Vegetation Structure

Native Plant Species Composition

Invasive Nonnative Plant Species Coy

HYDROLOGY Water Source
Hydroperiod
Hydrologic Connectivity
SOIL Soil Condition
SIZE SIZE Comparative Size

An ElA-based indicators approach providesore defensible, consisteand repeatablamethod for assessing
wetland condition to inform conservatiaestorationmonitoring,and mitigation.



OPEN OLIGOTROPHIC PEATLAN DS
| ALPINE /SUBALPINE BOG SYSTEM (S1) |

Landscape SettingsConcavities on ridges and on moderate to steep slopes over bedatgik@subalpine zoneom
2,900 4,900 ft. elevation.

Distribution: Restricted to the White Mountains.

NatureServe Ecological System CrosswallAcadiarAppalachian Alpine TundrgAcadianAppalachian Subalpine
Woodland and HeatKrummholz. These ecological systems include alpine and subalpine bogs embedded within the
surrounding upland matrix.

Soils: Poorlyto moderately decomposed peat soils over bedgekerally less than 75 cm de§owme combination of
limited drainage, cold wet climate, late melting snowpacks, low evapotranspiration rate, andis&fningSphagnum
mats contribute to peat accumulatio

Nutrient Status and pH: Oligotrophic; pH <4.0.

Spatial Pattern: Small patch circular to irregular shape; concentric zonation or uniform.
Comparative Siz& (>5 ac); B (15 ac); C 0.25/ 1 ac); D (0.2 ac).

Vegetation Structure (vertical & horizontaDwarf shrub and moss/liverwort lawns.

Many examples of this system contain bakhine/subalpine bogévery poorly drained concavities and occasionally on
slopes) anadvooded subalpine bog/heath snowbar{gtoping to level ground, less wet, more black sprand balsam fir,
but still with thick, peaty organic soils). The former type has severasiteebog species that are absenwgoded

subalpine bog/heath snowbank$hewooded subalpine bog/heath snowbardkscur as a border zone around wetter bogs
or in association with late melting snowbank areas, and have more black spruce and besdralfime sloping fensire
boggy peat mats on the brow of some high elevation cliffs that are subject to sloughing off-tdgeljfand contain the
state watctCalamagrostis pickeringil Pi ckeri ngds reed grass).

Diagnostic natural communities
Alpine/subalpine bogS1)

Subalpine sloping fe{S1)

Wooded subalpine bog/heath snowbaf1S2)

Associatedsystems In parts of the White Mountains, alpine/subalpine bog systems form a mosaic with subalpine heath
-krummhol z/ rocky bald systems that have collectively be
These fiheat h bal ds 0 ftelevationron flattcsgentlyslopging tidgetops4of, tfee G18hoosuc, CGarter

Moriah, and Baldface Ranges. Smaller examples are found in several other scattered locations. Otherwise

alpine/subalpine bog systems are found either within the higher elevatioa tipdra mosaic in the Presidential Range,

or embedded as patches within higlevation sprucefir forest systems.

Invasive Nonnative Plant Species CoNminvasive speciebave beemecordedn this systenin New Hampshire.

Native Plant SpecieSompositionDominated primarily by lowland bog plants found in poor level fen/bog systems, but are
distinguished from them by the presence of alpine and subalpine s{ggEeges characteristic of alpine/subalpine bog
systems but absent or rare in paordl fen/bogs of lowlands amearked below with plus sign (HRare (endangered and
threatened) species are noted by an asterisk (*)

Alpine/subalpine bog: Wooded subalpine bog/heath snowbank:
Trees absent or sparse Trees prominent
Abies balsameébalsam fir)

Dwarf shrubs alpine/subalpine indicators . .
Piceamariana(black spruce)

Empetrum nigrungblack crowberry)+

Rubus chamaemorbakedappleberry)*+ Dwarf shrubs alpine/subalpine indicators

Vaccinium uliginosungalpine blueberry)+ Empetrum nigrungblack crowberry)+

Vaccinium vitisidaea(mountain cranberry)+ Rubus chamaemorbakedappleberry)*+ (rare but
diagnostic)

Wooded subalpine bog/heath snowbank(continued):
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Alpine/subalpine bog (continued):

Other dwarf shrubs

Chamaedaphne calyculateatherleaf) >10%
Kalmia angutifolia (sheep laurel) <10%
Kalmia polifolia (bog laurel)

Rhododendron groenlandicughabradortea)
Vaccinium oxycocca@mall cranberry)

Herbs

Eriophorum vaginatungsp.spissunftussock cottonsedge’

Trichophorum cespitosuftufted clubsedge)+

Bryophytesand lichenspeat mosses constant & abundal

Cetraria islandica(lichen)

Cladina rangiferina(lichen)
Sphagnum fuscu(peat moss)
Sphagnum capillifoliunfpeat moss)

Dwarf shrubs alpine/subalpine indicat¢csntinued)
Vaccinium uliginosungalpine blueberry)+
Vaccinium vitisidaea(mountain cranberry)+

Other dwarf shrubs

Chamaedaphne calyculateatherleaf) <10%
Kalmia angustifolia(sheep laurel)
Rhododendron groenlandicughabradortea)

Bryophytes andichens peat mosses less frequent &
abundant

Cetraria islandica(lichen)

Cladina rangiferina(lichen)

Subalpine sloping fen:

Similar toalpine/subalpine bodput differs by having an
abundance of:

Calamagrostis pickeringif Pi cker i ngés
Geumpeckii (White Mountainavens)*

Sphagnum compactufa pioneer peat mogs

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive :dd maray) in

this habitat.

Native species sensitive to anthropogenic disturbdhcknown.

Water SourceTopogenous to soligenousurface runoff, seepage, cloudercept especially important feubalpine

sloping fen

HydroperiodPermanently aurated to seasonally saturated.

StressorsStressors that may alter vegetation andawil degrade the ecological integrity of bogs in alpine and subalpine

habitats include increased nutrient inputs and trampling from hikers. Trampling can impact hummock/hollow

microtopography, create permanent trails, and kill plants

Reference Condition Examples (A to B+ Ranked):ShelburneMoriah Mountain(Shelburng

Alpine/subalpine bog system on ShelbuMeriah Mountainin Shelburngphoto by Ben Kimball).



KETTLE HOLE BOG SYSTE M (S2) |

Landscape SettingsClosedbasin, kettlehole depressions in glacial outwash oréomtact deposits.

Kettle hole bogs are found where big chunks of glacial ice were stranded and partially buried in glacial outwash or
other coarse iceontact deposits. The ice chunks subsequently melted, lgaomuts in holes in the ground, with no
hydrologic inlets or outlets. Over millennia, peat has progressively filled in the kettle holes from the edges inward
toward the pond centevlostkettle holesstill have a central bog pond with a floating mat bordénile for some the

kettle surfacés coverecentirely with peatvhich hadilled in the pond.

Distribution: Broadly distributed but concentrated in the central and southern portions of the state where kettle
holes are more abundant.

NatureServe EcologicalSystem Crosswalk:North-Central Interior and Appalachian Acidic PeatlaAtantic
Coastal Plain Northern Bog.

Soils: Deep, poorly decomposed peat.

Nutrient Status and pH: Oligotrophicdue to very limited terrestrial runoff influence from their small watersheds
and coarse, porous soils, and to the dominance of precipitation as the primary watempsbg#ce (often higher in
thenearshore zone)

Spatial Pattern: Small patch circularto irregular shape; more or less concentric zonation.
Comparative Sizé& (>25 ac); B (525 ac); C (15 ac); D (4 ac).

Vegetation Structure (vertical & horizontaNtoat, arse woodland, tall shrubyarf shrub, moss carpets/lawns
with mats of black liverwort

There is often a moat separating the peat mat from the surrounding upland, vdnigblysa result of increased
decomposition due to elevated nutrient levels from upland runoff as well as periodic, seasonal drawdown of the
water table. A typical community sequence from the upland border towards the center of the kettiméidkyis

moat (when present), tall shrub fenlolack spruce swamgfollowed by a denskeatherleaf- black spruce bog

zone, then a floating, reddigtolored open moss carp&phagnum rubellujrwith extremely dwarfed shrubs, and
patches oBphagnunpools withSphagium cuspidaturand the liverworCladopodiella fluitans

Diagnostic natural communities Peripheral or occasional natural communities
Highbush blueberry- mountain holly wooded fen Large cranberry- short sedge moss lawi$3)

(S354) (Sphagnum cuspidatunariant)
Leatherleaf- black spruce bodS3) Leatherleaf- sheep laurel shrub bo¢S2S3)
Liverwort - horned bladderwort fer{S3) Water willow- Sphagnum fen(S3)

Marshy moat(S4)
Sphagnum rubellum- small cranberry moss carpet
(S3)

Associated system@&ften occur in isolation of other wetland systems. They can also be surrounded by peat
swamp systems (temperate, coastal conifer, or black spruce types) or occur adjacent to poor level fen/bog systems
and, less frequently, medium level fen systems.

Invasive Nonnative Plant Species Coudsted below are invasive species recorded (or probable) in this system in
New Hampshire:

Frangulaalnus(glossy false buckthorn) Rhamnusgathartica(European buckthorn)
Lythrum salicaria(purple loosestrife) Solanundulcamara(climbing nightshade)
Phalaris arundinacedreed canary grass) Typhaangustifolia(narrowleaved cattail)

Phragmites astralis(common reed)

Native Plant Species Compositiditie vegetation is dominated by species indicative of oligotrophic corglition
including scattered, stunté&®icea mariangblack spruce), numerous dwarf heath shri@isajmaedaphne calyculata
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(leatherleaf)Vaccinium oxycoccosmall cranberry)Kalmia angustifolia(sheep laurel)K. polifolia (bog laurel)],
lawns (wet, floating lawns dominated by low, turfy mats of the leafy liver@tatlopodiella fluitanswhich turns
black and looks like mud from a distancdjricularia spp. (bladderworts), arf@hynchosporalba (white
beaksedge)ndicatas of oligotrophic conditions found in kettle hole and poor level fen/bog systertistade
below.Rare (endangered and threatened) species are noted by an asterisk (*).

Dwarf to short shrubs Herbs and carnivorous plants

Andromeda polifoliavar. glaucophylla(bog rosemary) Carex billingsii( Bi I | i ngsd sedge

Chamaedaphne calyculatieatherleaf) Drosera intermedigspatulatdeaved sundew)
<200 high, max 360 Drosera rotundifolia(roundleaved sundew)

Gaylussacia baccatéblack huckleberry) Eriophorum vaginatunssp.spissun{tussock

Gaylussacia bigelovian@warf huckleberry)* cottonsedge)

Kalmia angustifolia(sheep laurel) Eriophorum viginicum (tawny cottonsedge)

Kalmia polifolia (bog laurel) Sarracenia purpuregpurple pitcherplant)

Rhododendron groenlandicughabradortea)

. Tall shrubs and trees (sparse)
Vaccinum oxycoccogsmall cranberry)

Picea mariangblack spruce) stunted
Vaccinium corymbosuifnighbush blueberry)

Native species that can be indicative of anthropogenic disturbance éphearing aggressive or weedihe
presence ofyphalatifolia (broadleaved cattail) in bogs and poor fens usually indicates altered hydrology and
water chemistryThe Pllowing species armostly absenin kettle hole and poor level fen/bog systems ared
indicators of weakly to moderately migntophic conditions (or limited to peatland margins; pH low 4s to low
5s).

Herbs Shrubs and trees

Carex canescenfoary sedge) Acerrubrum (red maple)

Carex lacustriglake sedge) Alnus incanassp.rugosa(speckled alder)

Carex lasiocarpasp.americana(wire sedge) Chamaedaphne calyculateatherleaf)

Carex stricta(tussock sege) >200 high, wusually cas

Carex utriculata(swollenbeaked sedge) llex verticillata (common winterberry)

Dulichium arundinaceunithreeway sedge) Myrica gale(sweet gale)

Lysimachia terrestrigswamp yellowoosestrife) Spiraea albavar. latifolia (meadowsweet)

Osmundastrum cinnamomejannamon fern) Spiraea tomentos@osy meadowsweet)

Triadenum virginicungVirginiamarshSt . J o h Vaccinium macrocarpoflarge cranberry)
wort)

Native species sensitive to anthropogenic disturbasatve species found in thigstemthat mayfall into this
categoryincludeAndromeda polifoliavar. glaucophylla(bog rosemary)Carexbillingsii( Bi | | i ngs 6 sedge),
Eriophorum vaginatunssp.spissunitussock cottonsedgepaylussacia bigelovian@warf huckleberry)*,

Kalmia polifolia (bog laurel)Rhododendron groenlandicughabradortea),Sarracenia purpuregpurple

pitcherplant), and/accinium oxycoccoémall cranberry).

Water Sourcel opogenousprecipitation is a primary water source; very limited terrestrial runoff from small
watersheds.

HydroperiodPermanently saturated.

StressorsThreats include fragmentation, habitat displacement and degradation, invasiornattiverspecies,

trampling, alteration of hydrology, and impacts to water quality. Trampling can impact hummock/hollow
microtopography, create permanent trails, and kilhfs. Hydrologic alterations, both direct (e.g., connectivity

changes, draining, channeling/ditching, diversions, and damming) and indirect (e.g., road construction and
vegetation removal on adjacent slopes), can significantly degrade the ecologicayinfgmgatlands. Lowering the

water table, or conversely increasing surface water inputs, can lead to shifts in species composition and community
types. Logging in and near peatlands may influence hydrologic patterns, nutrient cycles, habitat integrity an
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fragmentation, and sedimentation. Because most peatlands are naturally acidic and low in nutrients, they are
particularly susceptible to alteration by elevated nutrient inputs. Increased nutrient égufofn nearby roads,
agriculture, developmenty logging can cause this system to shift away from its natural range of variability,

l eading to an increase in fen and marsh species and
species. The related management implication is to iserde size of buffer areas and to limit or control certain
activities near these wetland types. Buffers reduce the impact of disturbances outside the system and ensure that
other characteristics and processes within the community remain intact. Buffepsdtect natural communities

from the deleterious effects of increased nutrients, reduced water quality, altered water quantity, invasion by exotic
species, windthrow, loss of secondary plant or animal habitat, and future deleterious changes inrsgitesuthdse

that may increase threats over the long term. Nutpent systems, such as most types of peatland, may require
larger setbacks than other systems because of their high susceptibility to changes in nutrient concentrations.

Reference ConditionExamples (A to B+ Ranked):Philbrick-Cricenti Bog New London) andHeath Pond Bog
Natural Area(Ossipee and Effingham).

Kettle hole bog systemat Heath Pond Bomp Ossipee and Effinghaiphoto by Ben Kimball).
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POOR LEVEL FEN /BOG SYSTEM (S3) |

LandscapeSettings: Nearly closeebasins to broad drainageways with sluggish, meandering streams, and adjacent
to lakes but away from the influence of the lakater; most frequent in areas of glacial outwash ccargact
deposits.

Distribution: Broadly distribued; largest examples in central and northern New Hampshire.

NatureServe Ecological System Crosswalkslorth-Central Interior and Appalachian Acidic Peatland; Boreal
LaurentianAcadian Acidic Basin Fen.

Soils: Deep, poorly decomposed peat.

Nutrient Status and pH: Oligotrophicto weakly minerotrophicpH generally<4.1 (extremely acidic with limited
amount of minerotrophic influence from surrounding uplanpll often higher in the nearshore zone.

Spatial Pattern: Small to large patch, occasionally extensisiecular to irregular shaped; more or less concentric
zonation, less often irregular zonation.

Comparative Sizé& (>125 ac); B (12625 ac); C (255 ac); D (<5 ac).

Vegetation Structure (vertical & horizontaNtoat, arse woodland, tall shrub, dwarfrgh, moss carpets/lawns
well-developed hummockhollow topography.

A typical community sequence from the upland border towards the center of the peatland is a tall shrollad&n or
spruce swamyorder, followed by a denseatherleaf- black spruce bogone, then a reddish open moss carpet
(Sphagnum rubellupwith extremely dwarfed shrubs, and occasionally patch&plégnunpools or lawns with
Sphagnhum cuspidatuar other aquatic peat mosses. There is sometimes a wet moat separating the peatthmat from
surrounding upland. This develops from a combination of elevated nutrient levels in upland runoff and the periodic
seasonal drawlown of the water table that increases the decomposition of the peat matedtthad marginlf a

moat is not presente outer zone is usually dominated by a peat swamp or a tall shrub fen (most commonly
highbush blueberry mountain holly wooded fen

Diagnostic natural communities Peripheral or occasional natural communities

Highbush blueberry- mountain holly wooded fen Large cranberry- short sedge moss lawi$3)
(S354) Marshy moat(S4)

Leatherleaf- black spruce bodS3) Mountain holly - black spruce wooded fe(E3)

Leatherleaf- sheep laurel shrub bo¢S2S3) Water willow- Sphagnum fen(S3)

Montane level fen/bodS2)
Sphagnum rubellum- small cranberry moss carpet
(S3)

Associated systemsThis system can ecoccur in large peatland basins with medium level fen and peat swamp
systems (e.g., black spruce, coastal conifer, or temperate peat swamps). It is donpoonlevel fen/bogs to

have small marginal areas adjacent to water bodies or uplands that have more minerotrophic communities typical
of medium fens. When these areas are limited in extent or constitute a small proportion of the peatland, they are
consdered inclusions within the poor level fen/bog; when they are more extensive or constitute a substantial
proportion of the peatland, the peatland may best be treated as having both poor and medium level fens systems
within the same wetland. Conversely,dnen level fens can have areas with more limited minerotrophic

influence with poor fen communities. These are treated in the same way.

Invasive Nonnative Plant Species Coldsted below are invasive species recorded (or probable) in this system in
New Hampshire:

Frangulaalnus(glossy false buckthorn) Phalaris arundinacedreed canary grass)
Lythrum salicaria(purple loosestrife) Phragmites australiscommon reed)



Rhamnugathartica(European buckthorn) Typha angustifolignarrowleaved cattail)
Solanunmdulcamara(climbing nightshade)

Native Plant Species CompositiDominated by species indicative of oligotrophic to, at most, weakly

minerotrophic conditions includingcattered, stunte@icea mariangblack spruce), and extensive areas of mostly
dwarfed heath shrubs (<0.5 @hamaedaphne calyculateatherleaf) Vaccinium oxycoccasmall cranberry),

Kalmia angustifolia(sheep laurel)Kalmia polifolia (bog laurel)) Floristic differences are evident in northern or

higher elevation examples compared to coastal or southern examples, but the overall vegetation patterns are similar.
Characteristic species composition by vegetation zone is listed HRéoe(endangered dithreatened) species are

noted by an asterisk (*).

Dwarf to short shrubs Herbs and carnivorous plants

Andromeda polifoliavar. glaucophylla(bog rosemary) Carexbillingsii( Bi I | i ngsd sedge

Chamaedaphne calyculatieatherleaf) Drosera rotundifolia(roundleaved sundew)
<200 high, max 360 Drosera intermedigspatulatdeaved sundew)

Gaylussacia baccatéblack huckleberry) Eriophorumvaginatumssp.spissun{tussock

Gaylussaciaigeloviana(dwarf huckleberry)* cottonsedge)

Kalmia angustifolia(sheep laurel) Eriophorumvirginicum (tawny cottonsedge)

Kalmia polifolia(bog laurel) Sarraceniapurpurea(purple pitcherplant)

Rhododendromgroenlandicun{Labradortea)

. Tall shrubs and trees (sparse)
Vaccinium oxycocca®mall cranberry)

Picea mariangblack spruce)
Vaccinium corymbosuifnighbush blueberry)

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive :0Fiveeedy)
presence ofyphalatifolia (broadleaved cattail) in bogs and poor fens usually indisattered hydrology and

water chemistryThe Pllowing species armostly absenin kettle hole and poor level fen/bog systems and are
indicators of weakly to moderately minertrophic conditions (or limited to peatland margins; pH low 4s to low 5s).

Herbs Shrubs and trees

Carex canescer(hoary sedge) Acer rubrum(red maple)

Carex lacustriglake sedge) Alnus incanassp.rugosa(speckled alder)

Carex lasiocarpassp.americana(wire sedge) Chamaedaphne calyculafeeatherleaf)

Carex stricta(tussock sedge) >200 hi gh, usually <ca

Carex utriculata(swollenbeaked sedge) llex verticillata (common winterberry)

Dulichium arundinaceunithreeway sedge) Myrica gale(sweet gale)

Lysimachia terrestrigswamp yellowloosestrife) Spiraea albavar. latifolia (meadowsweet)

Osmundastrum cinnamomeainnamon fern) Spiraea tomentos@osy meadowsweet)

Triadenum virginicungVirginiamarshSt . J o h Vaccinium macrocarpoflarge cranberry)
wort)

Native species sensitive to anthropogenic disturbasatve species fand in this system that may fall into this

category includndromeda polifoliavar. glaucophylla(bog rosemary)Carex billingsii(t Bi 1 1 i ngs 6 sedge) ,
Eriophorum vaginatunssp.spissum(tussock cottonsedgepaylussacia bigelovian@dwarf huckleberry)*,

Kalmia polifolia (bog laurel) Rhododendron groenlandicuihabradortea),Sarracenia purpuredpurple

pitcherplant), and/accinium oxycoccasmall cranberry).

Water Sourcefopogenousvith very little or no groundwater or lake and stream influg(tiogted limnogenous and
soligenous influence); often with outlet stream, but without inlet streams.

HydroperiodPermanently saturated.

StressorsThreats include fragmentation, habitat displacement and degradation, invasionnaftiverspecies,
trampling, alteation of hydrology, and impacts to water quality. Trampling can impact hummock/hollow
microtopography, create permanent trails, and kill plants. Hydrologic alterations, both direct (e.g., connectivity
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changes, draining, channeling/ditching, diversions,darmming) and indirect (e.g., road construction and

vegetation removal on adjacent slopes), can significantly degrade the ecological integrity of peatlands. Lowering the
water table, or conversely increasing surface water inputs, can lead to shiftsés spetgposition and community

types. Logging in and near peatlands may influence hydrologic patterns, nutrient cycles, habitat integrity and
fragmentation, and sedimentation. Because most peatlands are naturally acidic and low in nutrients, they are
partiaularly susceptible to alteration by elevated nutrient inputs. Increased nutrient Engufsaim nearby roads,

agricdture, development, or loggilgan cause this system to shift away from its natural range of variability,

leadingto anincreaseinfenrnd mar sh species and creating opportunity
species. The related management implication is to increase the size of buffer areas and to limit or control certain
activities near these wetland types. Buffers reducentbadt of disturbances outside the system and ensure that

other characteristics and processes within the community remain intact. Buffers help protect natural communities
from the deleterious effects of increased nutrients, reduced water quality, altéeed weatity, invasion by exotic

species, windthrow, loss of secondary plant or animal habitat, and future deleterious changes in surrounding land use
that may increase threats over the long term. Nutpent systems, such as most types of peatland retpyre

larger setbacks than other systems because of their high susceptibility to changes in nutrient concentrations.

Reference Condition Examples (A to B+ Ranked)Heath Pond Bodjlatural Areg(Ossipee and Effingham) and
Red Hill Pond (Sandwich).

Poor level fen/bog systeat Red Hill Pondin Sandwich(photo by Dan Sperduto).
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OPEN MINEROTROPHIC PE ATLANDS (WEAKLY TO STRONGLY M INEROTROPHIC )
| M EDIUM LEVEL FEN SYST EM (S3S4 |

Landscape SettingsMostly along stream and lake borders where the nutrient levels and seasonal fluctuations of
water levels are gater than in poor level fens, but less than in emergent marshes (thus allowing peat to accumulate
over the long term); alsoccur in open headwater basins andined depressions in glacial outwash ordoatact

deposits.

Distribution: Broadly distributedn New Hampshire.

NatureServe Ecological System Crosswalkslorth-Central Interior and Appalachian Acidic Peatland; Boreal
LaurentianAcadian Acidic Basin Fen.

Soils: Deep, poorlyto moderately weldecomposed peat.
Nutrient Status and pH: Weakly to moderily minerotrophic; pH generally in low 4s to mid 5s.

Spatial Pattern: Small to large patch; irregularly circular or linear; irregular or banded zonation parallel to stream
or pond border; streams often pass through peatland (has inlet and outlet).

Compartive SizeA (>125 ac); B (12625 ac); C (255 ac); D (<5 ac).

Vegetation Structure (vertical & horizonta8parse woodland, tall shrub, medimight shrubsedgedominated
fen, moss carpets/lawns; waleveloped hummockhollow topography in many ofdtconstituent communities.

Mosaic of open, sedggominated fens, dwarf to mediduneight shrublands, and open moss lawns, carpets, and

pools. Tall shrub fens are also commartypical natural community sequence from the upland border towards the

center ofthe basin, channel, or waterargin is as follows: a moat; a tall shrub fen zone; a dense mewaiight

shrub zone with sweet gal e; sedge fen; and open moOsSsS C:
lawns are typically not present or wethkloped in fens along streams, but are more common in lake border or

floating mat settings.

Diagnostic natural communities Peripheral or occasional natural communities
Moss lawns and sedge/meditghrub fens Alder - lake sedge intermediate fg($2S3)

Bog rosemary sedge fer{S3) Floating marshy peat maS3S4)

Large cranberry- short sedge moss lawi$3) Marshy moat(S4)

Sweet gale meadowsweettussock sedge fe(B4) Montane level fen/bodS2)

Wire sedge sweet gale fefjS3) Sedge meadow margi$4)

Tall shrub fens Water willow- Sphagnum fen(S3)

Alder wooded fer{S3S4)

Highbush blueberry- sweet gale meadowsweet shruk
thicket (S4)

Sweet pepperbush wooded fE32)

Winterberry- cinnamon fern wooded fer(S4)

Associated systemdn large peatland basins, this system caoomur with poor level fen/bog systems. It is

typical for medium level fen peatlands to have small portions dominated by oligotrophic conditions and
communities. When these areas are limited in extent or agessitsmall proportion of the wetland, they are
considered inclusions within the medium level fen system; when they are more extensive or constitute a
substantial proportion of the wetland, the peatland may best be treated as having both poor and vedéans le
systems within the same site. Conversely, poor level fen/bogs can have areas with more minerotrophic influence
with medium level fen communities.
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Invasive Nonnative Plant Species Coldsted below are invasive species recorded (or probabth)sisystem in
New Hampshire:

Phragmites australiscommon reed)
Rhamnugathartica(European buckthorn)
Solanunmdulcamara(climbing nightshade)
Typha angustifolignarrowleaved cattail)

Frangulaalnus(glossy false buckthorn)
Iris pseudacorugyellow flag)

Lythrum salicaria(purple loosestrife)
Phalaris arundinacedreed canary grass)

Native Plant Species Compositiemshrubby areas, vigorous patchedvyfrica gale(sweet gale)Spiraeaalbavar.
latifolia (meadowsweet), and sometin@samaedaphne catulata(leatherleaf) are prominent and usually more

than 20" (50 cm) in height (leatherleaf tends to be shorter in poor level fen/bagsgrticillata (common
winterberry),Toxicodendrorvernix (poisonsumac)Acer rubrum(red maple), andlarix laricina (American larch)
indicate weakly to moderately minerotrophic conditions in areas that have tall shrubs and trees (these species are
sparse or absent in poor fens). Robust, tall sedgesCéikex lasiocarpgwire sedge)Carexutriculata (swollen

beaked sedge), afghrex stricta(tussock sedge), are also common, and may dominate large areas individually or in
mixtures with other species. Moat areas along the upland margin and lawns, carpets, and pools near water bodies
often support aquatic peat sses and herbs such@shagnum torreyanurs. cuspidatuns. pulchrumCarex
canescenghoary sedge)Yaccinium macrocarpoflarge cranberry)Rhynchosporalba (white beaksedge), and
Dulichium arundinaceunithreeway sedge)Also, many species of kettleole and poor level fen/bog systems may

be found in medium level fens (see list in kettle hole bog systadigators of weakly to moderately minertrophic
conditions found in medium level fens (mostly absent or limited to marginal areas efrid@élangoor level

fen/bogs) are listed below.

Herbs Shrubs and trees

Carexcanescenghoary sedge) Acer rubrum(red maple)

Carex lacustriglake sedge) Alnus incanassp.rugosa(speckled alder)

Carex lasiocarpgwire sedge) Chamaedaphne calyculafieatherleaf)

Carex stricta(tussock sedge) >200 hi gh, usually ca

Carexutriculata (swollenbeaked sedge)
Dulichium arundinaceunithreeway sedge)
Lysimachiaterrestris(swamp yellowloosestrife)
Osmundastrungsinnamomeun(cinnamon fern)

llex verticillata (common winterberry)
Larix laricina (American larch)

Myrica gale(sweet gale)
Spiraeaalbavar. latifolia (meadowsweet)

Triadenumvirginicum(VirginiamarshSt .  J o h Spiraeatomentosdrosy meadowsweet)
wort) Toxicodendrorvernix (poisonsumag
Vaccinium macrocarpoflarge cranberry)

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive:or weedy)
Possibilities for this system includg/phalatifolia (broadleaved catta)l

Native species sensitive éamthropogenic disturbanceery few native species found in thigssem fall into this
categoryPossibilities include€arex lacustriglake sedgeand Toxicodendrorvernix(poisonsumac)

Water Sourcelopogenous and limnogenous (limited soligenous inite$ with more minerotrophic influence than
poor level fen/bogs due to the effects of upland runoff, exposure to lake and stream water, or limited groundwater
seepage.

HydroperiodPermanently saturated.

Stressorsthreats include fragmentation, habitat displacement and degradation, invasiornattiverspecies,

trampling, alteration of hydrology, and impacts to water quality. Trampling can impact hummock/hollow
microtopography, create permanent trails, and kilhfd. Hydrologic alterations, both direct (e.g., connectivity

changes, draining, channeling/ditching, diversions, and damming) and indirect (e.g., road construction and
vegetation removal on adjacent slopes), can significantly degrade the ecologicayinfgmgatlands. Lowering the

water table, or conversely increasing surface water inputs, can lead to shifts in species composition and community
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types. Logging in and near peatlands may influence hydrologic patterns, nutrient cycles, habitat integrity an
fragmentation, and sedimentation.

Reference Condition Examples (A to B+ Ranked)Betty Meadows (Northwood), NW of Lake Umbagog (Errol),
Little and Big Church Ponds (Livermore/Albany), Bradford Bog (Bradford), Beawd
(Moultonborough/Sandwich), and Qusse Lake Natural Area (Ossipee).

Medium level fen systemt Ossipee Lake Natural Ar@aOssipedgphoto by Ben Kimball).
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